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(54) APPARATUS FOR GAS MEASURING

(57) Apparatus (1) for measuring gas (30), in partic-
ular of the type suitable for measuring the flow of gas
(30) present and circulating within a pipe, comprising:
- a containment casing (7) provided with a first opening
(9) for the gas inlet inside it and a second opening (11)
for the gas outlet,
- a first module (4) which is housed inside said contain-
ment casing (7) and which comprises at least one sensor
(2) for detecting a corresponding quantity of the gas (30)
flow which passes through and/or circulates in said ap-
paratus (1),
- a second module (20) which is associated externally to
said containment casing (7),
and characterized in that it:
- comprises a single and only one processing and/or con-
trol unit which is defined by an external electronic
processing and/or control unit (25) which is housed in
said second module (20) and which is electronically con-
nected to said at least one sensor (2) to thus receive the
detections made by said at least one sensor (2),
- includes at least one memory unit (6):
- which is external and independent of said second mod-
ule (20) so that said second module (20) is removable
and/or dissociable from said casing (7) independently of
said at least one memory unit (6),
- in which parameters useful for metrological purposes
are stored in an unchangeable way,
- which is electronically connected with the external elec-
tronic unit (25) of said second module (20) external to
the containment casing (7), for receiving and storing in-
formation processed by said unit and relating to the op-

eration of said apparatus (1).
- the external electronic unit (25) of the second module
(20) is configured so that, during normal operation of the
apparatus, it sends the information relating to the oper-
ational operation of the apparatus (1) to the memory unit
(6), thus allowing the storage of said information in said
memory unit (6).
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Description

[0001] The present invention relates to an apparatus
for measuring gas, and in particular of the type suitable
for measuring the flow of gas present and circulating with-
in a pipe, such as for example a pipe of the natural gas
distribution network.
[0002] Currently, so-called "Smart Meters" are known
- also called "remote controlled meters" - which are now
widely used in the measurement of consumption (private
and industrial) of the amount of energy consumed in the
form of gas.
[0003] In particular, these known devices comprise two
electronic modules:

- a first module which is installed inside the housing
containing the measuring device and is therefore in
contact with the gas that enters and/or circulates in-
side the device itself, and

- a second module which is installed outside the cas-
ing, generally in correspondence with one of its walls,
and is not in contact with the gas.

[0004] In more detail, the first module (inside the cas-
ing) includes the sensors configured to detect a series
of quantities (generally of flow rate, and/or pressure
and/or temperature) relating to the gas that enters and
circulates inside the apparatus. and this in order to then
calculate the corresponding volume; the first module is
also equipped with a microprocessor connected to the
sensors. The second module (external to the housing)
comprises a further microprocessor which processes the
signals representative of the quantities detected by the
first internal module and calculates any derived quanti-
ties. Furthermore, the second module comprises a dis-
play for viewing the values relating to the quantities re-
ceived and/or calculated, and/or includes means for their
remote transmission.
[0005] Both modules are generally powered by a bat-
tery, which can be non-replaceable or replaceable en-
tirely, or even only partially.
[0006] In current solutions, moreover, the second ex-
ternal module is integral with the casing of the apparatus
so that once the latter has been assembled in the factory,
it is no longer possible to separate it. In particular, for this
purpose, mechanical locks and/or seals are used which
prevent the removal of the second external module, if not
by tampering with the apparatus itself, thus invalidating
the measurement of the gas (obtained by means of said
apparatus) which is legally recognized. In particular, this
is necessary to safeguard the metrological functions and
the information contained in said second module and
which are used to measure gas consumption according
to the regulations envisaged in the sector.
[0007] It therefore follows that, currently, in the event
of failure of the microprocessor of the second external
module or of a component of the latter having a metro-
logical value (and therefore subject to certification by an

authorized third party) - such as, for example, display
breakage, sensor faults of the second external module
which contribute to the volume measurement function,
non-replaceable battery faults, etc. - replacement of the
entire apparatus is required.
[0008] It is easy to understand how the replacement
of the entire apparatus (meter) - particularly in the case
of large devices/meters that operate with industrial users
- is particularly undesirable as it is burdensome in terms
of cost, as well as for the waste of the components still
functioning of the apparatus which then must be properly
recovered or disposed of.
[0009] Furthermore, since the measuring device is nor-
mally placed at the end of a pipe, in order to allow its
replacement, it is necessary to block the gas supply, with
consequent inconvenience for the user.
[0010] US2018/0088599 describes an apparatus in
which in the first module, inside which gas enters and
circulates, the measurement sensors of a series of quan-
tities relating to gas are housed, a first processor and a
first memory. In particular, said first processor, provided
inside the first module, sends the detections of the sen-
sors to the first memory, provided inside said first module,
for their storage. Furthermore, the apparatus comprises
a second external module, inside which a further/second
processor and a further/second memory are housed. In
particular, the second processor receives the metrolog-
ical information from the first module, processes it and
stores it in the second memory of the second external
module.
[0011] The object of the invention is to propose an ap-
paratus for measuring gas which allows to overcome the
above mentioned drawbacks present in traditional solu-
tions.
[0012] Another object of the invention is to propose an
apparatus which can be partially modified without having
to undergo a new and further certification.
[0013] Another object of the invention is to propose an
apparatus which, even in the event of failure of the ex-
ternal module, does not require replacement of the entire
apparatus.
[0014] Another object of the invention is to propose an
apparatus which, even following a failure of the external
module, maintains and guarantees its functionality.
[0015] Another object of the invention is to propose an
apparatus which allows the replacement in the field of its
more easily perishable components.
[0016] Another object of the invention is to propose an
apparatus which keeps information related to gas meas-
urement safe from physical and/or IT tampering.
[0017] Another object of the invention is to propose an
apparatus which is an improvement and/or alternative
with respect to the traditional ones.
[0018] Another object of the invention is to propose an
apparatus which has high safety standards.
[0019] Another object of the invention is to propose an
apparatus which can be manufactured simply, quickly
and at low costs.
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[0020] Another object of the invention is to propose an
apparatus which presents an alternative characteriza-
tion, both in construction and functional terms, with re-
spect to the traditional ones.
[0021] Another object of the invention is to propose an
apparatus which, even following a failure of the external
module, can allow the recovery of the information (for
example of consumption) processed and/or detected up
to the moment immediately prior to the failure itself.
[0022] All these objects, both alone and in any combi-
nation thereof, and others which will result from the fol-
lowing description are achieved, according to the inven-
tion, with an apparatus as defined in claim 1.
[0023] The present invention is further clarified below
in some of the following his preferred forms of practical
embodiment, given purely by way of non-limiting example
with reference to the attached table of drawings, in which:

Figure 1 shows a schematic view of an apparatus
according to the invention,
Figure 2 shows it in a schematic view in a different
embodiment.

[0024] As can be seen from the figures, the apparatus
1 according to the invention is of the type configured to
perform a series of measurements on the gas 30 which
passes through said apparatus. Preferably, the appara-
tus 1 is an apparatus of the type generally used as a gas
30 flow meter or meter which passes through the section
of a pipe on which said apparatus is installed.
[0025] In particular, the apparatus 1 according to the
invention is configured to be crossed, at least in part, by
a flow of gas.
[0026] Suitably, the apparatus 1 can be associated
with a gas inlet 3, for example defined by a pipe section
upstream of the apparatus, and with a gas outlet 5, for
example defined by a pipe section downstream of said
device.
[0027] Suitably, the apparatus 1 is provided with a con-
tainment casing 7 in which the following are defined:

- a first opening 9, which is fluidly in communication
with the inlet 3, to allow the gas 30 to enter inside
said casing, and

- a second opening 11, which is fluidly in communica-
tion with the outlet 5, to allow the gas 30, which has
entered/circulated in said casing, to escape from the
latter.

[0028] Preferably, the containment casing 7 is water-
tight to prevent the escape of gas to the outside. Prefer-
ably, it is formed by two or more parts joined together so
as to guarantee the tightness of the entire casing. Pref-
erably, the containment casing 7 is made of metal, in
particular of sheet metal.
[0029] Conveniently, inside the casing 7 there is a gas
flow shut-off valve which passes through the apparatus
and is directed towards the outlet 5.

[0030] The apparatus 1 comprises a first module 4
which is housed inside the containment casing 7. Con-
veniently, the first module 4 comprises at least one sen-
sor 2, preferably a plurality of sensors which are config-
ured to detect corresponding quantities of the gas 30 flow
which enters and passes through said apparatus 1.
[0031] Preferably, the sensors 2 comprise a corre-
sponding sensor for detecting the flow rate, pressure
and/or temperature of the gas 30 entering and/or passing
through the apparatus 1. The sensor or sensors 2 are
traditional in themselves and, therefore, will not be further
described.
[0032] Conveniently, the sensor(s) 2 of the first module
4 can be of the mechanical or electronic type. Conven-
iently, said first module 4 can only be defined by said at
least one sensor 2. Advantageously, in a possible em-
bodiment, exclusively said at least one sensor 2 is
housed inside the casing 7.
[0033] Preferably, the sensor 2 of the first module 4
can comprise a flow sensor of the mechanical type, i.e.
without electronic components or circuits. Conveniently,
for example, the sensor 2 can be of the membrane type
and comprises a traditional mechanical system (for ex-
ample comprising a crank mechanism connected to a
pin) which is associated with a system (encoder and op-
tical sensors) for detection and conversion into electronic
pulses; advantageously, the only mechanical system is
housed inside the casing 7, while the detection and con-
version system is provided outside the casing 7 and can
be connected to a corresponding calculation and man-
agement electronics (for example defined by the external
electronic unit 25) which is also provided outside the cas-
ing 7.
[0034] Conveniently, no electronic control and/or
processing unit is provided inside the first module 4, and
in particular no microprocessor or microcontroller is pro-
vided.
[0035] The apparatus 1 comprises a second module
20 which is positioned outside the casing 7 and preferably
is associated with the external surface of a wall of said
casing. Conveniently, the second module 20 is housed
inside a second casing, preferably of plastic.
[0036] Conveniently, the second module 20 comprises
an electronic processing and/or control unit - hereinafter
an external electronic unit 25 - which, preferably, is de-
fined by an electronic card (for example a printed circuit
PCB) in which a microprocessor or a microcontroller.
[0037] Conveniently, said at least one sensor 2 of the
first module 4 is connected directly to the external elec-
tronic unit of the second module 20 which is external to
said containment casing 7. In particular, the external
electronic unit 25 is configured to receive the measure-
ment carried out by said sensor(s) 2 and, in particular,
to receive electrical signals (preferably digital) represent-
ative of the quantities detected by said sensor(s) 2 of the
first module 4.
[0038] The apparatus 1 comprises a single and only
electronic unit for processing and/or control 25, and in
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particular there is a single microprocessor or microcon-
troller, which is external with respect to the casing 7 in
which the gas enters and circulates. This is particularly
advantageous with respect to the known solutions in
which a processor is also provided inside the casing, as
it allows to decrease the construction complexity and the
cost of the apparatus 1, and at the same time increase
its reliability.
[0039] Advantageously, the second module 20 also
comprises a user interface 16 - for example a push-button
panel associated with a display or a touch-screen display
- configured to allow the user to interact with the external
electronic unit 25 of said module 20. Conveniently, the
display shows the data received and/or processed by
said external electronic unit 25.
[0040] Advantageously, the second module 20 also
comprises remote communication means 23, preferably
transmission or transceiver means with a possible re-
mote unit. Conveniently, said transmission or transceiver
means can be of the wireless type (in particular via infra-
red or via radio, for example Wi-Fi). Suitably, these trans-
mission or transceiver means 23 can be connected
and/or integrated in the electronic card of the external
electronic unit 25 of the second module 20. Preferably,
the communication means 23 can be configured to allow
the apparatus 1 to interact and exchange data and/or
information and/or commands with an external portable
device (not shown), such as a smartphone or tablet. Ad-
vantageously, the communication means 23 can be con-
figured to allow the apparatus 1 to interact and exchange
data and/or information and/or commands with a remote
processing unit. Preferably, the remote unit can define
an external central unit (remote) which is configured to
receive information from one or more apparatuses 1.
[0041] The apparatus 1 also comprises at least a mem-
ory unit 6 which is independent and external with respect
to the casing of said second module 20 and, suitably, it
cannot be removed together with the latter. In particular,
the memory unit 6 - which is always housed outside the
second module 20 and which is independent of the latter
- can be housed inside the casing 7 (see fig. 1) or it can
be associated with the outside of said casing (see fig. 2).
[0042] The memory unit 6 is electronically connected
with the external electronic unit 25 of the second module
20 which is external to the casing 7.
[0043] Conveniently, the memory unit 6 is defined by
an electronic card which houses a memory, preferably
non-volatile, for example a ROM or EPROM or EEPROM
or flash memory, and/or even volatile, for example RAM.
[0044] Advantageously, as represented in the embod-
iment of fig. 1, the memory unit 6 can be housed inside
the casing 7, preferably inside the first module 4 but it
could also be housed inside the casing 7 but outside the
first module 4. Advantageously, this embodiment is used
in particular when electric or electronic sensors 2 are
provided, such as for example ultrasonic, thermo-mass,
Coriolis effect, etc. Conveniently, the memory unit 6 can
be integrated in an electronic card provided inside one

or more of said sensors 2 of the first module 4.
[0045] Alternatively, as represented in the embodi-
ment of fig. 2, said at least one memory unit 6 can be
positioned outside the casing 7 - for example it can be
fixed (directly or by means of further components) to a
wall of said casing - and, preferably, it is associated with
or provided with a guarantee seal/protection of the integ-
rity and non-tampering of the memory unit itself. This
embodiment is particularly advantageous in that it avoids
inserting the memory unit inside the casing 7 in which
the gas enters and circulates, thus simplifying the as-
sembly of the apparatus 1 and also improving its relia-
bility. In more detail, preferably, the memory unit 6 is
mounted on a board which is provided with an electrical
connector for connection with the external electronic unit
25 and which is fixed (for example it is attached and
sealed) to the external wall of the casing 7; suitably, the
board is then covered by or contained in a special casing.
[0046] Advantageously, in a possible embodiment of
the apparatus 1, inside the casing 7, in which the gas
enters and circulates, only a first module 4 is provided in
which only the mechanical part of at least one flow sensor
2 is housed of the mechanical type, such as for example
a sensor of the membrane type; furthermore, the memory
unit 6 is provided outside the casing 7 and can be re-
moved independently from the second module 20 (also
provided outside the casing 7), in which the external elec-
tronic unit 25 is housed. This embodiment is particularly
advantageous in that it can be used with meters having
mechanical counting systems since no electronic com-
ponent or circuit is housed inside the casing 7.
[0047] Advantageously, the first module 4, housed in-
side the casing 7, and the second module 20, provided
outside the casing 7, are connected by means of con-
nection means 24, preferably electrical, for example a
signal transmission cable electrical, preferably a flat ca-
ble of the "FFC" type. Suitably, the electric cable can
pass from the inside to the outside of said casing 7 in
correspondence with the contact areas provided be-
tween the flanges of two half-shells defining said casing
(as provided for example in EP2810024 or EP300256,
the content of which is herein means entirely incorporat-
ed by reference) and/or at a passage opening, suitably
sealed, defined in a wall or at said flanges. In particular,
by means of the connection means 24, the external elec-
tronic unit 25 of the second module 20 can be connected
to the sensor/s 2 of the first module 4.
[0048] Conveniently, moreover, means are provided
for the electrical connection of the external electronic unit
25 (housed inside the second module 20) with the mem-
ory unit 6 (housed outside the second module 20), so as
to allow data transmission between them. Advanta-
geously, in the embodiment in which the memory unit 6
is housed inside the casing 7, said electrical connection
means can correspond - at least in part - to said connec-
tion means 24.
[0049] Advantageously, the second module 20 also
comprises within it at least one source 27 of electrical
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energy for the components of the second module itself
(i.e. both for the external electronic unit and/or the means
of remote communication) and for the components of the
first module (in particular for the sensor(s)). Preferably,
said at least electric power source 27 comprises at least
one storage unit (battery or cell) which is connected di-
rectly or by means of the electronic card of the external
electronic unit 25 to the various components in order to
supply the electric power for their operation.
[0050] Advantageously, said at least one memory unit
6 is configured to store a plurality of information relating
to the manufacturing characteristics of the apparatus 1
and also relating to the operation of said apparatus.
[0051] Preferably, the memory unit 6 comprises a first
writeable and/or rewritable zone (partition) 8 and a sec-
ond read-only zone (partition) 10 (i.e. non-writable/rewri-
table). Suitably, while the first zone 8 can also be written
during the operation of the apparatus 1, the second zone
10 can be written only at the time of production/assembly
and/or installation of the apparatus 1.
[0052] Suitably, said first zone 8 and said second zone
10 can be defined in the same memory unit 6 or in two
distinct memory units 6.
[0053] Advantageously, as mentioned, access to the
memory unit 6 is prevented by one or more seals 12
which must necessarily be tampered with in order to ac-
cess the memory unit itself. In this way, therefore, any
intervention, tampering or removal of the memory unit 6
can be suitably and immediately identified. Preferably,
said seals 12 can comprise adhesive portions, padlocks,
wires, or any other means which is suitable for the pur-
pose. Preferably, said seals 12 can comprise means of
mechanical engagement between two or more pieces,
means that are configured so that, once defined/activat-
ed said mechanical engagement, this can be removed -
and therefore the corresponding pieces can be separated
- only by breaking , at least in part, or by causing visi-
ble/evident and permanent damage to the pieces them-
selves and/or said means. In other words, said means
are configured to define a non-removable engagement,
if not causing the corresponding breakage or damage.
[0054] Conveniently, the parameters useful for metro-
logical purposes can be stored in the second zone 10, in
particular for the calculation of volumes, such as for ex-
ample the cyclical volume of the apparatus, the calibra-
tion coefficients of the sensors, the error normalization
coefficients, others calibration parameters, etc.
[0055] Advantageously, in the second zone 10 the
manufacturing parameters of the apparatus 1 can be
stored, such as for example the serial number, the year
and/or the manufacturing batch of the apparatus 1, the
manufacturer’s identification code, the serial number
and/or the identification code of the first module 4 and/or
the second module 20, other traceability/identification
data of the apparatus, etc.
[0056] The electronic unit 25, which is housed in the
second module 20 external to the containment casing 7,
is configured to send and write (and thus memorize) in-

side the memory unit 6 - which is housed inside the con-
tainment casing 7 or which is associated externally to
said casing independently of the second module - the
data detected by the sensor(s) 2 and/or the results of the
processing carried out from said data and/or other infor-
mation and/or events relating to the operational function-
ing and to the "life"/"history" of the apparatus 1.
[0057] Conveniently, in the first zone 8 a series of in-
formation relating to the operational functioning of the
apparatus 1 can be stored, such as for example the val-
ues of the volume totalizers, diagnostic information or
other information related to particular events.
[0058] Conveniently, the first zone 8 of the memory
unit 6 is connected with the external electronic unit 25 of
the second module 20 to receive from it, and therefore
store, the information relating to the operation of the ap-
paratus 1 (and appropriately received by the sensor(s) 2
and/or calculated by said external electronic unit 25).
[0059] Advantageously, for this purpose, the external
electronic unit 25 of the second module 20 is pro-
grammed so that, during normal operation of the appa-
ratus, it sends at a certain frequency - which can be pre-
defined or settable - to the memory unit 6, and preferably
to the first zone 8 of the latter, the information relating to
the operation of the apparatus 1, which is thus written
and stored in said memory unit 6.
[0060] Advantageously, when in an apparatus 1 the
second module 20 is replaced - for example because
damaged - by a new second module, the external elec-
tronic unit 25 of the latter is also programmed to read,
and therefore acquire, the content of the entire memory
unit 6 (preferably both of the first zone 8 and of the second
zone 10). In particular, it is understood that the new sec-
ond module 20 replaces the previous one and, therefore,
is electronically connected to the memory unit 6 and/or
is associated with the electrical connection cable of the
first module housed inside the housing.
[0061] Advantageously, the second module is config-
ured so that, once associated with the apparatus 1, it
sends a special signal to the first module and/or to the
memory unit 6 to enable the reading of the contents of
the memory unit itself. Conveniently, therefore, the new
second module learns the contents of the first memory
zone 8 and the second memory zone 10 and, in particular,
automatically learns both the parameters useful for met-
rological purposes, in particular for the calculation of vol-
umes, and the information relating to the (historical) op-
eration of the apparatus 1 before the functional shutdown
of the second damaged module, in particular relating to
the last value of the volume totalizers and/or other diag-
nostic information processed.
[0062] Advantageously, the content of the first zone 8
and/or - preferably - of the second zone 10 is encrypted,
preferably by means of an AES-type encryption algorithm
with a 128-bit block size and an authentication key of at
least 128 bits. Therefore, the parameters present in the
first zone 8 and/or - preferably - in the second zone 10
cannot in any way be modified/tampered with/deleted,
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thus preserving their authenticity and integrity.
[0063] Suitably, therefore, the integrity of the memory
unit 6 from the physical point of view is obtained by pro-
viding for its insertion inside the casing 7 and/or by the
use of one or more seals 12, while the integrity of the
content (i.e. stored data) of memory unit 6 is obtained by
encrypting - at least a part of - said content, thus protect-
ing it in reading and/or writing also from an attempt of
tampering of the "wireless" type.
[0064] Suitably, moreover, the reading and display of
the contents of the first zone 8 and/or of the second zone
10 is subject to passing an authentication system, for
example by password.
[0065] Suitably, therefore, once the apparatus 1 has
been constructed and sealed metrologically, the memory
unit 6 - and in particular the content of the first zone 8
and/or second zone 10 - is protected and cannot be al-
tered.
[0066] In essence, the memory unit 6 acts essentially
as a "black box" of the apparatus 1, in that it contains the
data and information necessary for the operation of the
apparatus and also records the data and information re-
lating to the operation of the apparatus, while ensuring
their integrity and authenticity, and this in order to make
them available afterwards to the new second module
which replaces the previous second module which has
failed. Suitably, therefore, the new second module can
obtain all the information suitable for keeping the opera-
tion of the apparatus 1 intact, thus avoiding the need for
its complete replacement in the event of damage to the
second module, and can also obtain information relating
to the historical and previous operation of the apparatus
itself.
[0067] From what has been said it is clear that the ap-
paratus 1 according to the invention is more advanta-
geous than traditional devices in that it allows a replace-
ment, which can be carried out in the field and which is
legally/normally accepted from a metrological point of
view (in particular according to what provided for by the
R137-1-2 regulation of the International Legal Metrology
Organization), of the second module of the device (mod-
ule that is generally easily perishable or more prone to
breakdown), thus reducing the time and costs deriving
from the replacement of the entire device.

Claims

1. Apparatus (1) for measuring gas (30), in particular
of the type suitable for measuring the flow of gas (30)
present and circulating within a pipe, comprising:

- a containment casing (7) provided with a first
opening (9) for the gas inlet inside it and a sec-
ond opening (11) for the gas outlet,
- a first module (4) which is housed inside said
containment casing (7) and which comprises at
least one sensor (2) for detecting a correspond-

ing quantity of the gas (30) flow which passes
through and/or circulates in said apparatus (1),
- a second module (20) which is associated ex-
ternally to said containment casing (7),

and characterized in that it:

- comprises a single and only one processing
and/or control unit which is defined by an exter-
nal electronic processing and/or control unit (25)
which is housed in said second module (20) and
which is electronically connected to said at least
one sensor (2) to thus receive the detections
made by said at least one sensor (2),
- includes at least one memory unit (6):

- which is external and independent of said
second module (20) so that said second
module (20) is removable and/or dissocia-
ble from said casing (7) independently of
said at least one memory unit (6),
- in which parameters useful for metrologi-
cal purposes are stored in an unchangeable
way,
- which is electronically connected with the
external electronic unit (25) of said second
module (20) external to the containment
casing (7), for receiving and storing infor-
mation processed by said unit and relating
to the operation of said apparatus (1).
- the external electronic unit (25) of the sec-
ond module (20) is configured so that, dur-
ing normal operation of the apparatus, it
sends the information relating to the oper-
ational operation of the apparatus (1) to the
memory unit (6), thus allowing the storage
of said information in said memory unit (6).

2. Apparatus according to claim 1, characterized in
that the memory unit (6) is housed inside said con-
tainment casing (7).

3. Apparatus according to claim 1, characterized in
that the memory unit (6) is fixed externally to said
containment casing (7) so that said second module
(20) becomes removable and/or separable from said
casing (7) independently of said at least one memory
unit (6).

4. Apparatus according to the preceding claim, char-
acterized in that no electrical and/or electronic com-
ponent is housed inside said containment casing (7).

5. Apparatus according to one or more of the preceding
claims, characterized in that said at least one mem-
ory unit (6) is housed within said casing (7), inside
said first module (4).
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6. Apparatus according to one or more of the preceding
claims, characterized in that said at least one mem-
ory unit (6) is housed inside said casing (7) but out-
side of said first module (4).

7. Apparatus according to one or more of the preceding
claims, characterized in that said at least one mem-
ory unit (6) is associated with and/or provided with
at least one seal (12) for warranty/protection of its
integrity and not tampering.

8. Apparatus according to one or more of the preceding
claims, characterized in that said at least one mem-
ory unit (6) comprises:

- a first writable and/or rewritable zone (8) in
which said information relating to the operating
operation of the apparatus (1) is stored, prefer-
ably relating to the values of the volume totaliz-
ers, diagnostic information and/or other informa-
tion related to particular events, and
- a second read-only zone (10) in which said
parameters useful for metrological purposes are
stored in an unchangeable way.

9. Apparatus according to one or more of the preceding
claims, characterized in that in said second read-
only area (10) of said memory unit (6) are also stored,
in an unchangeable way, identification and/or man-
ufacturing parameters of said apparatus (1).

10. Apparatus according to one or more of the preceding
claims, characterized in that in said memory unit
(6), and preferably in said first zone (8), are stored:

- the data detected by said at least one sensor
(2), and
- the results of the processing carried out by said
external electronic unit (25) starting from the da-
ta detected by said at least one sensor, and
- events related to the operational functioning of
the apparatus (1).

11. Apparatus according to one or more of the preceding
claims, characterized by the fact that the contents
of said first zone (8) and/or said second zone (10) is
protected by encryption.

12. Apparatus according to one or more of the preceding
claims, characterized by the fact that the external
electronic unit (25) of the second module (20) is con-
figured so that, as a result of its connection to the
first module (4) and/or all the memory unit (6), it reads
and acquires - preferably automatically - the content
of the parameters and information present in said
memory unit (6).

13. Apparatus according to one or more of the preceding

claims, characterized in that said at least one of
said first sensor (2) of said module (4) is of mechan-
ical type, preferably a membrane, and comprises a
mechanical system that is housed inside said casing
(7) into which the gas enters and circulates.

14. Apparatus according to one or more of the preceding
claims, characterized in that said second module
(20) comprises in its interior:

- an electric power source (27) for the compo-
nents of the second module (20) and/or for the
components of the first module (4), and/or
- a user interface (16) configured to allow the
user to interact with said device (1) and to view
the data received and/or processed by said ex-
ternal electronic unit (25) of the second module
(20),
- remote communication means (23) for inter-
acting with an external portable device and/or
with a remote unit.

15. Apparatus according to one or more of the preceding
claims, characterized in that the memory unit (6)
is configured in such a way that the reading and dis-
play of its contents is subject to passing an authen-
tication system, such as a password.
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